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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently Amended) A method for creating a snapshot of a virtual 
compr i sing: 



comprising: 

identifying a virtual volume comprising a plurality of objects defining a mapping to 
data in at least one storage device wherein each one of the objects corresponds to a 
different portion of the virtual volume , and wherein the objects are distributed across 
more than one processor in a virtualization layer between at least one host and the at 
least one storage device; 

gonorating a snapshot of tho source volume that i s a po i nt i n timo copy 
conta i ning state information about a state of the sourc e volum e wh e n th e snapshot i s 
qonoratod creating a set of partition snapshots for the plurality of objects, with one 
partition snapshot for each of the objects, wherein each of the partition snapshots 
comprises a point-in-time copy of the different portion of the virtual volume 
corresponding to the one of the objects ; and 

d i stributing tho snapshot of the source volume across tho moro than one 
proc e ssor i n tho virtualizat i on layor 

generating an overall snapshot of the virtual volume from the set of partition 
snapshots . 




-volume containing stored data, where i n tho source volumo n 
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2. (Currently Amended) The method of claim 1 , whoroin tho method of the 
further comprising distributing the overall s napshot of th o souroo virtual volum e doos not 
affoot tho ava il ability of tho souroo volumo to the at least one host across more than one 
processor in the virtualization laver . 

3. (Currently Amended) The method of claim 1 , wherein tho generat i ng 
further i noludos: 

each of the set of partition snapshots is created bv f or oaoh procossor that 
conta i ns objects i n tho virtual volume, creat i ng an intormodiato snapshot of a portion of 
tho virtual vo l umo corrosponding to objects contained on the processor to which the 
corresponding object is distributed . 

4. (Currently Amended) The method of claim 31j_wherein the generating 

further includ e s: 

combining tho i ntormod i ato snapshots from each procossor to generate tho 
snapshot of tho source volume e ach partition snapshot further comprises state 
information related to the state of the different portion of the virtual volume 
corresponding to the partition snapshot at the time the partition snapshot was created . 

5. (Currently Amended) The method of claim 1 , further comprising: 
creating a change log corresponding to the overall snapshot: and 

storing^ in the change log^ changes to the seofse -virtual volume made after the 
overall snapshot is generated. 
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6. (Original) The method of claim 5, wherein the change log is a copy on 
write (COW) change log. 

7. (Currently Amended) The method of claim 5, wherein the partition 
snapshot cannot be changed after It is generated. 
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8. (Currently Amended) A method for creating a snapshot of a virtual 

comprising: 



comprising: 

identifying a virtual volume comprisin g a plurality of objects defining a mapping to 
data in at least one storage device wherein each one of the objects corresponds to a 
different portion of the virtual volume , and wherein the objects are distributed across 
more than one processor in a virtualization layer between at least one host and the at 
least one storage device; 

creating a set of partition snapshots for the plurality of objects, with one partition 
snapshot for each of the objects, wherein each of the partition snapshots comprises a 
point-in-time copy of the different portion of the virtual volume corresponding to the one 
of the objects: and 

specifying , for each of the partition snapshots, a change log volume 
corresponding to the sowGe -different portion of the virtual volume corresponding to the 
object for the partition snapshot, for storing changes to the portion of the virtual volume; 

generating a snapshot of tho souroo vo l ume that is a poinMn - timo copy 
conta i n i ng state i nformat i on about a stat e of th e source vo l um e wh e n th e snapshot is 
gonoratod an overall snapshot of the virtual volume from the set of partition snapshots: 
and 

storing, in the -each change log volume, changes made to the source 
corresponding portion of the virtual volume after th e overall snapshot is generated. 




-volume containing stored data, whoroin tho souroo volume n 
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9. (Currently Amended) The method of claim 8, furth e r comprising: 
distr i buting the snapshot of the souroo volume across tho more than one 

processor in tho v i rtua l lzation layer; and 

d i stribut i ng w herein the change log volume aefoss -is maintained bv the moro 
than one processor i n tho virtua ll zation lavor to which the correspondina object is 
distributed . 

10. (Currently Amended) The method of claim 8, further comprising: 
receiving a request for data stored in the sowee -virtual volume; 
determining^ from the change log volume corresponding to the portion of the 

virtual volume containing the reguested data , whether the requested data has changed 
since the overall s napshot was generated; 

retrieving the requested data from the change log volumerr.1 1 corresponding to 
the portion of the virtual volume containing the reguested data when it is determined 
that the requested data has changed since the overall snapshot was generated; and 

retrieving the requested data from the source volume corresponding to the 
portion of the virtual volume containing the reguested data , when it is determined that 
the requested data has not changed since the overall snapshot was generated. 

1 1 . (Currently Amended) The method of claim 10, further comprising: 
retrieving the requested data from the overall snapshot, when it is determined 

that the requested data has not changed since the overall snapshot was generated. 
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1 2. (Currently Amended) The method of claim 8, whoro i n th e gen e rating of 
th o snapshot of tho sourco volume docs not affect the availabil i ty of the sourco further 
comprising distributing the overall snapshot of the virtual v olume to the at l e ast one host 
across more than one processor in the virtualization laver . 

13. (Currently Amended) The method of claim 8, wherein tho gonorat i ng 

further includ e s: 

for o ach prooossor that conta i ns objects in tho v i rtua l vo l ume, creating an 
intermed i ate snapshot of a portion of the v i rtual volume corresponding to objects 
containod on each of the plurality of partition snapshots is created bv the processor to_ 
which the corresponding object is distributed . 

1 4. (Currently Amended) The method of claim 438, wherein the gonorating 
furth e r includ e s: 

combining tho int o rmodiato at least one partition snapsho t s from oach processor 




portion of the virtual volume corresponding to the partition snapshot of tho sourco 
votume -at the time the at least one partition snapshot was created . 





-further comprises state information related to the state of the different 



-12- 



USSN: 10/787,320 
Attorney Docket No. 06502.0568-00000 

15. (Currently Amended) A system for creating a snapshot of a virtual volume 

comprising: 

a plurality of storage devices storing data corresponding to a host; 
a means for providing a virtualization layer between the host and the plurality of 
storage devices, the virtualization layer comprising a plurality of objects defining a 
mapping to data in the storage devices, wherein each one of the objects corresponds to 
a different portion of the virtual volume, and wherein the obiects are distributed across 
more than one processor in the virtualization laver between the host and the p lurality of 
storage devices; and 

a means for providing a snapshot layer between the host and the virtualization 
layer, the snapshot layer comprising: 

an intormod i ato partition snapshot ef -obiect for each object in the 
virtualization layer, wherein the i ntormod i ato p artition snapshot for each object 
comprises a point-in-time copy of the different portion of the virtual volume 
corresponding to one of the plurality of obiects in the virtualization layer, the 
partition snapshot having references to (1) the obieet- one of the plurality of 
obiects in the virtualization layer, (2) an intormodiato a COW point-in-time copy of 
the obiee klifferent portion of the virtual volume , and (3) a change log 
corresponding to the intormodiato point in timo copy portion of the virtual volume , 
and 

an overall snapshot object containing a roforonco of the virtual volume 
comprising references to each intormodiato p artition snapshot corresponding to 
obiects comprising the virtual volume . 
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1 6. (Currently Amended) The system of claim 15, wherein each intarmodiato 
point-in-time copy contains state information about a state of the corresponding object 
portion of the virtual volume in the virtualization layer when the snapshot layer is 
generated. 

17. (Currently Amended) The system of claim 15, wherein each change log 
stores changes made to the corresponding intormodiato point in time copy portion of 
the virtual volume after the snapshot layer is generated. 

18. (Cancelled). 

19. (Currently Amended) The system of claim 15, wherein the v i rtua l ization 

layer has mult i p l e processors and the intormodiato partition snapshot objects are 
distributed across the multiple processor s in the virtualization layer . 

20. (Original) The system of claim 1 5, further comprising: 

an interface enabling the host to view a point-in-time representation of the data 
by accessing the overall snapshot object. 

21 . (Original) The system of claim 1 5, further comprising: 

an interface enabling the host to specify when the snapshot layer is created. 
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22. (Original) The system of claim 15, wherein the snapshot layer is created 
on a periodic basis. 

23. (Currently Amended) A system for creating a snapshot of a virtual volume 
comprising: 

a^means for identifying a sourco volume contain i ng stored data, wher e in the 
sourco volume is a v irtual volume comprisino a plurality of objects defining a mapping to 
data in at least one storage device wherein each one of the obiects corresponds to a 
different portion of the virtual volume , and wherein the objects are distributed across 
more than one processor in a virtualization layer between at least one host and the at 
least one storage device; 

a means f or aonoratina a creating a set of partition snapshot s of tho source 
vo l ume that is a point In - t i me copy conta i n i ng state i nformation about a stato of the 
source vo l ume when the snapshot is oon o ratod for the plurality of obiects. with one 
partition snapshot for each of the objects, wherein each of the partition snapshots 
comprises a point-in-time copy of the different portion of the virtual volume 
corresponding to the one of the obiects : and 

a means for d i stribut i ng generating an overall t he-snapshot of the source virtual 
volume across the more than one processor in the virtua l ization laye r from the set of 
partition snapshots . 



-15- 



USSN: 10/787,320 
Attorney Docket No. 06502.0568-00000 

24. (Currently Amended) The system of claim 23, wherein the generating 
means further includes: 

a.means for croat i ng an intormod i ato snapshot of a port i on of tho virtual volume 
corr o sDondina to ob i octs conta i nod on oach procossor that contains objects distributino 
the overall snapshot across more than one processor in the virtua l vo l umo v irtualization 
layer . 

25. (Cancelled). 

26. (Currently Amended) The system of claim 2§23. further comprising: 
a_means for creating a change log corresponding to the overall snapshot: and 
a_means for storing^, in the change log^. changes to the sewGe -virtual volume 

made after the snapshot is generated. 
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27. (Currently Amended) A tangibly-embodied computer-readable medium 
containing code for directing a processor to perform a method for creating a copy of 
stored data, the method comprising: 

identifying a sottfce -virtual volume containing stored data, whoroin tho source 
vo l ume is a virtual volumo comprisin Q a plurality of objects defining a mapping to data in 
at least one storage device wherein each one of the objects corresponds to a different 
portion of the virtual volume , and wherein the objects are distributed across more than 
one processor in a virtualization layer between at least one host and the at least one 
storage device; 

gonorating a snapshot of the source volume that is a point-in-tim e copy 
conta i ning stat e information about a stat e of th e sourc e volumo when the snapshot is 
aonoratod: and creating a set of partition snapshots for the plurality of objects, with one 
partition snapshot for each of the objects, wherein each of the partition snapshots 
comprises a point-in-time copy of the different portion of the virtual volume 
corresponding to the one of the objects: and 

distr i buting tho g enerating an overall snapshot of th o source v irtual v olume from 
the set of partition snapshot s across tho more than ono procossor i n tho v i rtualization 
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28. (Currently Amended) The computer-readable medium of claim 27, 
wherein the method further i ncludos: 

for oach processor that conta i ns objects in tho virtual volume, creat i ng an 
int e rmediate snapshot of a at least one partition snapshot further comprises state 
information related to the state of the different portion of the virtual volume 
corresponding to obiocts contained on tho procossor t he partition snapshot at the time 
the partition snapshot was created . 

29. (Currently Amended) The computer-readable medium of claim 27, 
wherein the method further includes: 

comb i n i ng tho intormodiate distributing the overall s napshots -across more than 
one processor in the virtualization laye r from e ach proc e ssor to gen e rat e th e snapshot 
of tho source vo l umo . 

30. (Currently Amended) The computer-readable medium of claim 27, 
wherein the method further includes: 

creating a change log corresponding to the overall snapshot: and 
storing^ in the change log^ changes to the sewee -virtual volume made after the 
overall snapshot is generated. 

31 . (New) The method of claim 1 , wherein the overall snapshot of the virtual 
volume comprises state information related to the state of the virtual volume at the time 
the snapshot was generated. 
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32. (New) The method of claim 1 , further comprising: 

creating a change log for each partition snapshot for storing changes to the 

different portion of the virtual volume corresponding to the object for the partition 

snapshot; and 

storing, in the change log, changes to the portion of the virtual volume made after 
the partition snapshot is generated. 
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